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(54) DIREC'PCURRENT STABILIZED POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To further enhance efficiency by providing an overcurrent 
detecting means for detecting an overcurrent in the forward direction of a rectifying 
element. 

SOLUTION: An integrated circuit 22 is, for example, a four-terminal regulator IC 
provided with terminals PI to P4, and a control circuit 23 in the integrated circuit 22 
adjusts the on/off duty ratio of a switching element SW and thereby keeps output 
voltage Vo at a desired voltage with stability. A catch diode Dl as a rectifying device 
has the characteristics that its forward voltage is increased as the value of transit 
cvirrent increases. If a potential Vc exceeds a reference voltage Vref2, an overcurrent 
detection comparator 31 in an overcurrent detection circuit 30 decides that the transit 
cvirrent value of the catch diode Dl has exceeded a passing current threshold. 
Therefore, a series resistance for overcurrent detection can be removed from an output 
line, and efficiency can be enhanced further. 
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(54) [«»0«lt!] it[«ft9t4b«nK<B 



(57) 

5'rv3 2icB5iJKiait6*i. fnax-f M/^v^f^^s 

-Tib L lcl*;U4^fi«Sa* tl, OFF Rlctt?-(DSa* 
nfcx*;U4^fl«+vyf^4f-r*- KD 1 lcj:^TfB«* 

EV i n*SfrSB3aai^3®EVolc$«LTai*-rSJ: 
Eti«iiiaB3a»cmLT**<3B:*Ct«|iJfflLT, iS 




(2) 



19112001-025238 



y^t^ictit^-DT. omicinmn'ioin^if [ooo3i mi(»\fay/mi^^n.i^-^ii. wm» 

* ft. OFF ftfcx^yb^rtfsaai? I'^ti^om&i^ Lri^^t><o<D. be* kq 

lcJ:oT«iai#ft*a3i{»B7»l9Efe?3(cflttS#fts ID Tai*)WI«SeS{b#-eTt^S©T. KPy^»fl«!»i: 

BatA^iiE«maB3!iffl^fifffi:$«UTin^-r4«fe ^^c^*«l$^l'«sl^^l^•5raSJ^)^65. -15. m&o)7.-f 

mimmt^mifmS.f^ii&'mi^lSUHm&mL off ra-r-r ItlC <J:9Tlil:b«S«(%t«ft«(0 

«iai#s*^€jc:t«itati:-r5Ba!tfi^fkmiiim T\ Aa?js®affM6^**i^fflaT*«i*jt?a<» •?•«) 

?iaBfffl«-*«)A*K4?l5ft«aV/<U-*i:, 19 [00041 Hi 2tt. *©J:34X-f y^V^fSU* 
r 1 iBeoBSitSe^^blBiliSH, 1 1*. ±V&mz. >x c 1 ic J: o T¥5i 

□ V/<U-^«Ofl!j^a)A^lcffi«|*ft5m2«)gfiit* Ev I n«»EL^ia*«Ev o«ftW r I KW^T 
;re(c(i^%z:^«1$«d:r^il:3t«llBfe(DB^«£ 

ibsssa, [0 0 0 5] rsto^. j^-ryf^y^sR^^ SWOONS 

?SBBEfi«-*©A*lc4jl6ft5=l>/tU— Sft. S ttlCBOfB^-r/U Uci*;l/4^ii«Sa#ft. OFFRlc 

^IBESi:. iiIi3S*IBffiB«i(riB3 V/iU-^fOflfi* t4*©S«*ftfcx*;b4?ii«+-v Kd 1 » 

<)DA*tc»«|-r%» 1 ©Sttt. IW3a a-<;U I feJ:tfft?5 r I »c J:oTJBJ«#ft««3WB87 
^0:>AA(C%^;!rft%m 2 (DSSt^s MlSm 2 (D»la(C r I (c^$g;!rft%o fiiiBmfilSSS 2 |^(Ctt$jap[H] 

MWlC^a^ftS^VxV^tt^^SfcfijlSCtSIt 30 SS3ii«iait6ftTfeys C<DS"Jffll[slffi3S«lufiBX-1'-yf^ 

sttr^ai^si ESoBsses^bsssiio s woon/of Fra-x-r jt^isfi-rsc 

'>'40!Hi9ftAHCiBe<oa^«£<bQ2liilB. [0 0 0 6] mim^^Sii. i^ig«g8S4^. 

mmomaiiwm issmtit. pwMawtu-^s^v 9iie«6^. 

[000 1] y'J'yyya-yrit. N AND0K8<b«<ijlT«fiK 

mf^comr^^tmm i*ES©u=Pau ^ftn^So B3iBiKSii4@884os^:>3«ictt. mm 

teJ:tf¥»3>xV<t««?l. T.^yf-XfOy'a.-T- 6ftfcBfi«Ev a d j ^-f- K/^y ^'tfft. *5Ie 

-r^lSE-rSiliilc.fcoT. BSaA^mE^mSBaam 40 A^BIIcB. B5IBS*!8E3Sb2<»^6a)S*®Ev r e 

ftBS5SS<baiBSWcB8rS. yiiU-^ 5 ©»5«EA*lii»c4il6ft«, KTfiBP WM 

[0 0 0 2] aV/^U— SiStt. filEA^Ste^jieftSBiliBSJiS 

[se«®ati5] (jejRi^s. Baae^fbssswctt. a 66^6©=ft»*BuiBPWMzi>Ku— s^sft^eom^ 

E««S<bTr^«'« U4^aU-i»BKfl«fflt^6ftTt'» SETX^-rxl-^CttcJioTPWM^I^^f^figU 

Of. A*«EJ:yfit>lB^3«E«i0«i:-r««^H:« K«^*N AND|ilB8*^VLT;^-f yf^V^iR^sw 

l^5KIIB»ES®U*^aU-^ii:LT. V^yVX^^ tc^TlS. J^-T y^V^^iS? s wtt. fct jiff P N P h 

-aoRia»sttLTfflt^«j:tK<fcyaE«»T** ^v^x^^npn 

ll/fiJ:rfV7i3>rV1t««jl. X-Ty^V^^JR^^O SO [0 0 0 7] LfctfoT, IJIBm^WEv ©(OfiTlCJ: 
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oT. @)IBSSS«Ev a d j ««gitl3S$1BE v r e f J: 

UU cntCj:oTPWM3>/tU-^i50DX5'f;^U 
'^iU<«5<ftoTi3l3PWM«#(0/t;U;^*S*i«l£<, f 

[0 0 0 8] Sfc. taiattiBb 16^66^5 r I 'v©*:^ 
I i:^t>(C. g!}IM[5l%2l^T\ )aiB>lil«^dllH]8l1 0 10 

m^^tiTi^io c^r>mmim^iimi^ o». litieiii 
mmmsnaim r d t. •^o^'^^fisics^i^ 

m -r«t>-&m-^^tiiS£irda)^psissA^m£ffi 

[0 0 0 9] igtsss«im3>/tu-$i idDU^a. R 20 
s 7 y •> ^7 □ •> r^suH* ft«ii»iB7 u y yyayy 

7 on -y K^^U A?3* nr^ y . Ji<D7 'J y :/7 □ 

iUXi^-^ilSn*. 7'J'y^7P'y^7©filEm^tt, 
illBN A N DIslSSS (C^^etlS. Ltcii^r>T. ifiSSS 
«J§t*^t. 7'J'yr7P<yr7tt-b'y h#ns SIS 
ai^fl«n-U'^yl/t«:oTNAND0»8©ai*. Lfc 
tfoTKJEX'f vf^V^f^Ts w©P N P h5>5?X^r 

?swttOFFttSHt«fc*i5, ®aS5T-4<«:5i:7 30 

y 'y 770 yr? h*n. *©si5aj^6V\'r 

[0010] 

asasmssir d*^fALTt^5a)T^ «5tfl'*$<x 
[0011] f %t)-6. aaaa 2 ^cDiiifew t lt 40 

Us X'r>y9=->^i!l?sw(c<):<S«jl^WS. j£iJtliPEI%3 
(c<):%^WC£<i:lFQ3!^aifi«ir d(cJ:««jl^WR 
©:^*< 30lc»lt6n*<. fctittf, A*)flEv i n 
6M 2V. ta^SEvoA^SV. Hi^fSSa i oi^3A(J> 

X'Tyf^vy^^swoeattffiToau^'^ 

-xS'y^rSBEvcesAT %1 V. ++«yf-4f'r*- 
Kd 1©(i*I^«ffP*Tv f 50. 4V. *J8P[2l!g3<D 
mmii 1 0 m A. nymm&lfi r d « 3 0 mO^iS 

WS*TDXvce$AT xio = 0, 45X1X3*t1, 50 



35W 

D = vo-r (vin — vcesAT ) 
Ta#tu ±IB<0J:3tC4 5%i:LTt'»%. 
[0 012] 35?lc. 

WC = v i nx i 0=1 2X0. 01=0. 1 2W 

WR = DXrdx i 0^0. 45X0. 03X3^0. 
04W 

[ooi3iw±j:y. 

W%1. 35 + 0. 1 2 + 0. 04=1. 51W 
W *t1. 35 + 0. 1 2 = 1. .47W 

[0 0 14] mmLi^morctbom^i 

[00 15] 

BSSWi. ^'f-y^>^^«?feJ:lfa-i'/l/fl«a^5'r 
vicBWldattStis HIB^'T'y^V^^S^^X'r'yf- 

@l$(cil»g;«:n%^&<&(cgi||Bii'r;l/(cx^;l/4:ti(SI& 
IBX-f -y f-y^<l>=r:s.-7- -f «i(ifi-r« C 4: oT. 

[0 0 16] ±iB©«lfi£lcJ:n«f. X-r y^V^^«?^fc 

^V^^^OON/OF F7*a-y<lk«Bfi-r«Ct 

fcJ:^T. maai^iaE*i§5J:3tcL/c:X-f-y^>^f 

s^4^a^-^'^c^5L^T. x-f y^v^^^?©OFF^ 
icfcwsffiSiaiK^m^rs/ctttcTRiicT'Sy. +v 

[0 017] Lfcti^oT. ^AWtmmtzihaimmsi 
[0 0 1 8] $rc. ^^m^.^^mmt'SXcwi&mLii 

[0 0 1 91 ±iB©«[«tcJ:ftbf, l9IB++"y^f-r;J- 



# 
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»iE«»c5aB3!l«l'Ji£-r*Ci:ti^-?*ftL\ f-CTx [0 0 2 8J ±i30«|fiEtcj:n«, iaiZ;lS«^tl]^^«{ 



[002 1] * ejc«fc. *56Wlc«R5H3!te^{klljB [ 0 0 3 0 ] E Hi. *«WOII«i©-JBffi<DiI-3ilS!^ 

H®E3!f-*OA*tc4jl6ft«3>/tU-4't, S$ C<)!)ii35S:£fkaji^ll2 Hi. X-f y^V^^l/^fa 

AAtClSSI-r^S 1 <Dfita^. ^at^«^L7iinB3 Vm^rtlfclBiBB 1 ib'8(DA^QfiEV i n ^^IslSS 

6 icfiijiSCi: wisest tt^«^fttt©+^'>f-^f'f*-KDl. □'TyULfcJ: 

to 0 2 2] ±fB«)fllfi8lC<):nif. fctillfS^aEill lf¥5i3VTV<tC 2-pE35 • JFmf SC^T. MIB 

^lOfflJ^OA^lcffiSiL. ffi^©«?««ll!lf-5i:. m 20 »cl9IBa'(';l/Hcl*il/4f!6i«Sa**U OFFI^tcttf- 
1 fiJ:tfS2©«tt©8NJI;St3S«i(HBil V/tU-^i© yf^^f-f KD 1 , 

A^S-n* C i: 15 R L icfitJSJ n^S. tUfE^IalK 2 2 tt. P 1 ~ 

[0 0 2 3] Ltzif^T. ^Wt©MiBm 2 ®jafii(OS PA^S-rSAfflTODU^^aU-^' I CTSy. 

-f-OiMiiD&OdliilTOSi&^Sfb-r^C^lCj:? |sltt2 2l^(CB(t6n7l^%$jai|sie2 3]y(Ktl5X'f*y 

[ 0 0 2 4 ] $fcs :«$eRSlC«g%jH'%$^<ba^£iE7 [0031] SulBI^JtiiPIslK 2 3 it. ^mii^^ 2 At. 

\t. i!»iBiiB35«ai#®ttx lufBB3!l«?<D«?Hlia 30 g*liEilB2i:. PWMa>/<U— S» 2 WmSi 

««-:&©A?3JC4^l6tl«=lV/tU— S^SEie 26i:. 7Uy^7Pu/72 7 NANDiaK28i: 

i>tlBS$QES%ii)IB3>/tU-^O!)«!!«0[>AA(c %fi7t7PJS;!rn7t^^. |itlB^Sli4382 4(DS^ 
««|-rSS 1 ©SSii:. |i)iH3>/<U— 5'©ffll*<DA^ MIBdl?3Sff V o««ES!aR 1 . R 2 lei 

ic«8itrn«m2osstts mm20iWSi\zm\\zit oT»ff LTiisnfcisfiiaEv a a j jb^^-c- K/^y 

«o S$1iE V r e f 1 Sn. ^^iS@S8 2 4 2><6 

[0025] ±iB©«figlC J:ntf, »*BaSO-^© ©a^tt. PWMaV/tU— Sf25 (D?f 5l5A^«lC^ 
ffi?*t9IBmi<DSSi«/t'LT©fB3>/<U-^»0«* liJfBPWMaV/tU-^ 2 5ttv SSA^^S 

oA^icSffiu ^am-itwii^^s m2<msi-^ (c4^&n%j»iB9e«»2 6if'6(DZA>%«ii)iBPWM 

®«?«t9iB^^^^«^LTB3f3aV/tU-^'©flfi* 40 3>/<U-^«2 56^60ffl^ffiff7X5'rx-r5Ct»C 

OA*lC««iL, ffiJ^©«^-«Stl!ir5t. m2<)!)i6*a ioTP WMfl^^f^fiEL, K€^«N A N Dlsl!&2 8 

±SU l!lfiBji®35Slfiit.±eLTii)<. [0 0 3 21 LfciB^oT. s3fBJU^iaEVofl!>fiTt=J: 

[0 0 2 6] Lfcti^oT. «iIII9AI$(C». ig1i;l!E«(tli o7. lOiBiSfiQEV a d j fitgDIBS^VEV r e f 1 

lcJ:y/t;l/X<@3bl«*JiS*nftfl<6»'«?Uy<;UX*@6W J:y^fi<*58. KSli«§S2 4«n-U'<;i/fl!)m* 

Hl^fttE3fii«lf6±ii«oTli><©-p, L^t>»05y7h «SllllU cniCj:oTPWMa>/<U-4i 2 50X^ 

X*-h*||iir«Ci:!8«-p*«. 'i7.\^tVmk<1i.r>T. i}IBPWM«^©/OU^«@tf 
[0 0 2 7J *6(c$fc, *«Mt!:tR5S3(lS3£<b«!B 50 l£<. •r4t>^i5Exa-x-ftfB<fty. ;i-fy^V 



[0 0 2 01 Lfctf(^>7. @BaSSO^%S(t«C^ 



[00291 



# 
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[0 0 3 3] fi3iia?T-»*++-yf^i''r*-K ftoTt, N A N 0Ih1K2 SlCjCoTffl^i'^ffljhirtU 

WC»4, SiHQESB 2*»6<D»(lttEV r e f 2fl«4 [GO 3 81 C<0J:5JCLTv X-f 'y^V^f«?SW© 

il etlTt^So ]fiQ3!E«ltlllS% 3 0 tt. MIBIBffi V c fl« OFF RJcintStBSitliffi^JB^-r 5ft:«>fC^Rli«:-?S 

i:*'jsi,T/\-('U'«i'«tti:>DU iJiBfai&vctfiaiBS 10 «?To©-p. ai*5'r>3 2tciaBait«aiorc46oiE5U 

[0034] r 4t>-5v + 'T K D Ui. fc [0039] *«?80SI«l<Dfifi©JK8HcotNT. B 4 tc 

fflti«**<«:«Ss ira*lR)iaE6'«**<35:Stt^'51$tt [0 0 4 0] EI4tt, *««l0llfi6©f6(DB9l<OH;1ie 

«WLT*S»A iaB3il«iai=l V/^U— S» 3 1 tt. iJIB® S{bt8jlSSH4 1 :^P>y ^^E-PS 

(&V c A^litieS^liEV r e f 2Jia:d:«%^v ^-v ^. ;i08-%$:£<b1SillSB4 1 0ft«lsI%4 2», 

^^'r^-KD1(DjiiiS<^i|t]BQ3BllfillX±d:ft7 S()!)miaEie2 2(cm(LT£U. )>rfSt-%Sli^(c»PI 

[0 0 3 5] fi3i3jaaaittia3>ytu-^» 3 1 otu^ 20 i:«>ftiRisi!S4 2Tttv y-tv h«?p sismi 

\t. R S 7 y y f-p □ -y 7T'IIS*ft«im7 'J y 77 6ft, 4 3 rt<Dl9l37 U y 77 □ y 7 2 7 <D 'J 

□ •y72 7(D-b'> h«g^-lcA^*nTfcy. C07'J'y -b v h«?W4s iafB«fig82 66^6©'JH2'y 

77P-y72 7<D'J-b-> h«?lctt, |iIfE«ffiS2 66^ S4lcftiiT. CO'J-b'y h«?P Sft^Soy-by hA 

6 y -b y h / <;UX!Ci«^ jl 6ft5. 7 'J y 77 P y 7 2 7 ?3 S 7 ti^-^il 6ft5, 

05lstb^»v ittBNAND@»2 8(C4?l6ft%. U [0 04 1] Ut1$"3X. I!n^«lsie2 27», 7U 

fcfl^oT. iSISJlSttffitftSi:, 7V'y77Py72 7 •y77P'y72 7l4=ftas 1 ©SmSlcffi^^ftS 

tt-b«yh*ft. fieai^Dfl'P-U'^iUiS-aTNAND U-fe'y h/tiUXS 4lCj:oTtiIiH«Sfl8»fC'J-b-y 

^x-r y^vys^swiio f Fttfiic^fcft*, 3o tca}i**5c<i:««T*5/</i/;^ • ♦ /</p;^^rsc© 

iasaTJS:<35:5i:7'J •y77P'y72 7tt';-b'y ViE 5§SaSfffilM^*tT-3Tl^5©tc«UT, C<D««SK 

ft. *oseaj*3B«/\'ru'<<ii/i:ftoT. nandh!! 427tt» -aaaattoitast, laiBu-by ha* 

2 8«/vr5PWMfl^iffi8fl«Rri6tcay. S7«i^ii*!()\ s/tttiaiB^iweAL^i^tajs** 

[0 0 3 6] H3tt, ±i£<DJ:3(c4iilS;rft%iidK«£ ig«d!E«Hi^3!}:%^, ail(CtUA«fl±r^ 

PWM3V/tU-^t 2 5^Cfcl^Ts %£SS2 66^6©= [0 0 4 2] *««3OIIJS<0* 6^C^60JBS^COL^T^ 

ft'»S 1 ^§11*1882 46>6(0X5'fXU'<iUV r E5feJ:tfia6tc»-5tNTSlW-rft«JJ(TOi:i>yT'S 
e f 31PX5'r;^r«CtfCj:oTII6ftfcPWMffl^ 

S2tt. NAND|slffi2 8*y>LT. PWMfl^S3t 40 [0 0 4 3] H5«. *a?§0||fifi(D* SJeffiOfBISO 

LTX-<'y5^Vi^«?SW»c4jl6ft«o X-f y^V^^ E3ifSeS<b1SjBSH5 1 fl)faM««/«%g^r7P-y<7H 
iR7SW(D;('r>y7>^(C<l:oT, OWWSiW&Ts^v «:0:>S9lE«)t<bSiSSil5 1 (OKUIEies 2 

^v^^s^swicwiaai I swAtv. of FSSHfc+^r B45E©mai2i»2 2n:sft(LTfcyx «js-r5aj» 

y^^^'T*- KD 1 tcttiasa I Dfi«3aft%. tJ:iil^-0#Bai?^^(*LT. ■?-©itt??*^Bs-rs. a 

[0 0 3 7] 7U •y77P'y 72 7»v gi}IBfei§SS2 6 Sf'^^tt, C<0^ls]%5 27», igQ^tUlslffiS 

i>'6s =A»S 1 0!)S@fflmcaiA;rft%U-b*y h/<iU 0i^a!>]§«9f(«ltU3 v/tu-^ 3 1 amkOiXimt. 

4lcj:oTl9iaSSS8Slc'>Hr'y h^ftTfeU. ^ l9iB»mBEiiB 26^6©S^«EV r e f 2fi«S»4 

SJt 1 ■Pg'xf idic, l3iBfl(av c tfHIBSSfaEV r il6ft4©Tt44<, SlaR 3«^)'LT47l6ft«Ct 

e f 2JeLhi«:oTja«3iI«ai3VKU-^' 3 1 /j^iiV Z»»*. «f« i9IBiia3iIttaia V/tU-* 3 1 OAS* 
3Wi#S5«ia*-r«i:, 7y'y77P'y72 7tt-fey SO OA*!*, <f'f*-KD2*/i'LT«ift*ftTt^«. 



©fiT)B««l*J*ft5o 



ioT, ^gijt 2T»HEPWIVHl#S26V\'f U'^jUi: 
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[0 0 4 4] ifHB+'V y9^^f'f*-KD10li:^l^l«£E 

ei^f^l^l2(c£t^Ts 2 5X(f)mmsmTiim&^m 

IBEVref2tt. 0. 4 5Vi:«:5, CtltcWLT. 
|i)IBS$QEVref 2tt. 0. 42V^:«%. C<OJ: 

^o7. ;:n(C}i4fSL7M^«is)%5 27(i. iaia%«^ 

aia V/tU-^i 3 1 ©<ft^©A^fC, if-(t- KD 2»C 10 
EV r e f 2 1 

[0 0 4 5] cn(c<t:-7T. @BSS^b(cJ:%4'-\"> 
^^T-r*- KD 1 OBI*lRlBE©S{bfca»LTS^1l 

EV r e f 2 1 ^^kTTti^SCiiib'^T?*. X^ y^y^f 

[0 0 4 6] *l^lll<OSilfii<39«il(0)^IIU:ot^T. 07 IC 
[0 0 4 7] 07 tt. :4c$IRQa)lltli(0fl&(D}^ffi(D£^$ 20 

i£(ommm&2 2Kmi&LLTi^^o Tist<${t> c<o 
$mm& 6 2 T'tt. isia^s^^aiiei^ 6 o i^oi3fB-/a«itti 

3V/<U-^ 3 1 (OflilT&fOAAlca. itlBS^QEEiSB 

2)b^60S*®EV r e f 26^a«^4jien«0!)T*tta 

?P 4*/l-LT«%*nTt^5, 
[0 0 4 8] Lfci^oT. SStRB. R40ffi«l^<!:ft 30 
513 KOffil^OA^lcli. IQIB 
S^ISEVr ef 2!fii««fitR3. R4KJ:oT»E#ft 
/•cS^SEV r e f 2 2!6i«A^#n5CttC)S:5, L/i 

IBH 2 t^f J: -5 *y K D 1 ©ie*l«Ga 

E<0ltttJCJ3Si:T^(*lt©«fiiR 4(DS8t{i«a<b-r« 
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